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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

POST-CONSTRUCTION PERFORMANCE EVALUATION 

BERTOM AND MCCARTNEY LAKES REHABILITATION AND ENHANCEMENT 

POOL 11, MISSISSIPPI RIVER MILES 599-603 
GRANT COUNTY, WISCONSIN 

1. INTRODUCTION 

a. Purnose 

The purposes of this report are as follows: 

(1) Summarize the performance of the Bertom and 
McCartney Lakes EMP project based on the project goals and 
objectives; 

(2) Review the monitoring plan for possible revisions; 

(3) Summarize project operation and maintenance efforts 
to date; and 

(4) Review engineering performance criteria to aid in 
design of future projects. 

This report summarizes all available monitoring data, 
project inspections, and project observations made by the Rock 
Island District, U.S. Army Corps of Engineers (CENCR), the U.S. 
Fish and Wildlife Service (USFWS), and the Wisconsin Department 
of Natural Resources (WDNR) since project completion in fall 1991 
through August 1994. This report also includes monitoring data 
from the pre-project, construction, and post-construction phases 
of the project. 

C. 

Published reports which relate to the Bertom and McCartney 
Lakes EMP project or which were used as references in production 
of this document are presented below. 



(1) “Definite Project Report with Integrated 
Environmental Assessment, Bertom and McCartney Lakes 
Rehabilitation and Enhancement," June 1989. 

This presents a detailed proposal for the rehabilitation and 
enhancement of Bertom and McCartney Lakes. The report marks the 
conclusion of the planning process and serves as a basis for 
approval of the preparation of final plans and specifications and 
subsequent project construction. 

(2) “Plans and Specifications, Upper Mississippi River 
System, Environmental Management Program, Pool 11, River Miles 
599-603, Bertom and McCartney Lakes," October 1989. 

This document was prepared to provide sufficient detail of 
project features to allow construction of the project by a 
contractor. 

(3) “Draft Operation and Maintenance Manual, Bertom and 
McCartney Lakes Rehabilitation and Enhancement,n November 1990. 

This manual has been prepared to serve as a guide for the 
operation and maintenance of the Bertom and McCartney Lakes 
Rehabilitation and Enhancement project. Operation and 
maintenance instructions for major features of the project are 
presented. These instructions are consistent with the general 
procedures presented in the Definite Project Report. This manual 
has been written for project and management personnel who are 
familiar with the project and does not contain detailed informa- 
tion which is common to site personnel or which is presented in 
other existing manuals or regulations. 

(4) “Bertom and McCartney Lakes Habitat Rehabilitation 
and Enhancement Project Great Flood of 93 Damage Assessment," 
February 1994. 

This report has been prepared to provide a summary 
describing the damage, proposed corrective actions, and estimated 
cost for repairs to Flood of 1993 damage. 



2. PROJECT GOALS, OBJECTIVES, AND MANAGEMENT PLAN 

a. General 

As stated in the Corps of Engineers' Definite Project 
Report, dated June 1989, the Bertom and McCartney Lakes EMP 
project was initiated primarily because sedimentation was 
occurring in this backwater complex due to normal fluvial 
processes of the river and erosion from adjacent upland drainage 
systems. Sedimentation has rapidly decreased the extent and 
diversity of aquatic habitat in the project area. Physical 
changes such as shoaling and substrate burial have combined with 
resultant turbidity and temperature elevations to produce less 
than optimal conditions for aquatic life. 

Three problems were identified in the project areas affected 
by sedimentation: (1) winter oxygen demands brought on by decay- 
ing vegetation and low light conditions in shallow protected 
areas and low velocity habitats created fish kill situations; 
(2) wind and wave action on unprotected shoals resulted in 
sedimentation resuspension and turbidity which, in turn, pre- 
vented light penetration and establishment of aquatic vegetation 
during the growing season; and (3) fish attracted to the stable 
temperature of anoxic spring-fed flows were trapped and killed in 
the spring areas by a combination of shoaling, ice cover, and a 
lack of inflow and circulation. 

b. Goals and Objectives 

Goals and objectives were formulated during the project 
design phase. Table 2-1 provides a summary of project goals and 
objectives. 
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3. PROJECT DESCRIPTION 

a. Features 

The constructed project includes: (1) a submerged rock 
partial closing structure to reduce the movement of Mississippi 
River bedload sediment directly into the Bertom and McCartney 
Lakes complex; (2) hydraulic dredging of approximately 400,000 
cubic yards of fine-grained material from McCartney Lake side 
channels and sloughs to ensure a minimum water depth of 6 feet 
throughout the project life. The minimum water depth is 10 feet 
in the cut area adjacent to the railroad tracks from station 
126+00 to 136+00; (3) placement of dredged material in an in- 
water confined dredged material placement site; and (4) construc- 
tion of a fish and mussel rock habitat channel to improve aquatic 
habitat in the inlet channel to Bertom Lake by providing a rock 
substrate channel bottom and installing fish structures. 

The dredging was designed to increase the amount of deep- 
water habitat and encourage the flow of oxygen-rich main channel 
water into Bertom and McCartney Lakes. 

b. Construction and Om-tim 

Dredging began during the late summer of 1990 and was 
essentially completed in the fall of 1991. Final inspection was 
performed after the vegetation at the dredged material placement 
site was given a growing season to establish itself. This time 
was given to address concerns that seeding or earth work would be 
needed in sandy areas to allow sufficient vegetative growth. 
Adequate vegetation established itself, and this additional work 
was not needed. Final inspection of project construction was 
made in the summer of 1992. The project requires no operational 
activities. 

4. OPERATION, MAINTENANCE, AND PROJECT MONITORING 

a. General 

The Performance Evaluation Plan is presented in Appendix A. 
This plan was developed during the design phase and serves as a 
guide to measure and document project performance. The Resource 
Monitoring and Data Collection Summary is presented in Appendix 
B. This schedule presents the types and frequency of data that 
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have been collected to meet the requirements of the Performance 
Evaluation Plan. A summary of the Resource Monitoring Plan is 
presented for Bertom Lake on plate 1 and McCartney Lake on plate 
2. 

b. Cores of EnmeerS 

The Rock Island District, U.S. Army Corps of Engineers 
(CENCR), as part of the Flood of 1993 Damage Assessment, has 
collected data at the 4 McCartney Lake dredging transects, the 2 
substrate channel transects, and 1 of the 5 Bertom Lake transects 
as defined in Appendix A, shown on Plates 1 and 2, and summarized 
in Table B-l Notes of Appendix B. Four additional sedimentation 
transects of the dredged channels in McCartney Lake have been 
performed as part of the post-Flood of 1993 Damage Assessment. 
These locations are shown on Plates 1 and 2. The CENCR has 
collected water quality data at 5 stations. The relative success 
of the project as related to original project objectives will be 
measured using this data along with other data, field 
observations, and project inspections performed by the USFWS and 
the WDNR. The CENCR has overall responsibility to measure and 
document project performance. The physical locations of the 
sampling stations referenced on the Performance Evaluation Plan 
and the Resource Monitoring and Data Collection Schedule are 
presented on Plates 1 and 2. 

c. U.S. FJsh ad Wiltife Service 

The USFWS is responsible for maintaining the Bertom and 
McCartney Lakes HREP. The USFWS does not have project-specific 
monitoring responsibilities. This is a Corps of Engineers 
responsibility as identified in the 5th Annual Addendum for the 
UMRS-EMP. The USFWS Refuge Manager is required to conduct annual 
inspections of the project and participate in periodic joint 
inspections of the project with the Corps of Engineers. On-site 
qualitative observations are a valuable component of assessing 
the performance of the project. 

d. Wisconsin Department of Natural Resources 

The WDNR has collected and submitted data at water quality 
and fish stations. All available WDNR monitoring data is 
included in Appendix C. 
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5. EVALUATION OF AQUATIC HABITAT OBJECTIVES 

a. Restore Deev f6 feet) ACZyatlc -tat Volw 

(1) Monitorina Results 

Fish habitat is being monitored by electrofishing, observing 
changes in sedimentation transects over time, and by monitoring 
water quality. The results of water quality monitoring are 
presented in paragraph f. of this section and in Appendix D. A 
general observation of electrofishing by WDNR was that the rock 
channel held more target species. Also, the fish sampled were 
represented by all stages of age and maturity. 

Transects associated with McCartney Lake dredging have been 
taken by the CENCR at locations S-M601.2B, S-M600.8B, S-M600.2B, 
S-M599.6B, and at 3 additional locations as indicated on Plates 1 
and 2. The 7 transects taken represent 12 dredged channel cross 
sections (see Plates 4 and 5). The range of sediment accumula- 
tion in these 12 cross sections is from 0.0 to 1.1 feet. Of 
these 12 cross sections, only 2 had areas where the sedimentation 
was greater than or equal to 1 foot. Those 2 sections, located 
in Dredge Area G and Dredge Area A, had a maximum sediment 
accumulation of 1.0 and 1.1 feet, respectively. 

The post-flood survey data does provide sufficient 
information on the condition of the dredged channels. Observed 
sedimentation is likely attributable to sloughing from the steep 
(1:l) walls of the dredge cut and not attributable to sedimenta- 
tion occurring in the backwater complex. Even with the minor 
sloughing, 33% of the Dredge Area A's channel bottom and 67% of 
Dredge Area G's channel bottom remains free of sediment 
accumulation deposits above the constructed elevation of 594 
feet. Since the completion of dredging in the fall of 1991, 
water depth has remained steady at approximately 9 feet and 13 
feet deep in the dredged channels. Sedimentation in the dredged 
channels does not appear to be significant. 

General observations by CENCR personnel indicate that the 
dredged channels have provided an increase in fish habitat and 
appear to be providing a viable over-wintering area for fish 
within McCartney Lake. All available fish and water quality data 
has been submitted by WDNR and is included in Appendix C. 
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b. Restore 

(1) Monitorina Read_b 

The post-flood survey data does provide information that 
indicates the lentic-lotic habitat access cross-sectional area 
appears to be adequate. Also, no winter fish kills have been 
observed in the project area. 

(2) Conclusion 

The absence of winter 
lotic access appears to be 

fish kills indicates that the lentic- 
of adequate cross-sectional area to 

allow fish ingress and egress during stress periods. 

C. 1c Hw 

(1) Pkmitorincr Results 

Transect S-M602.1G of the rock habitat channel indicates 
some scouring of the rock substrate (see Plate 3). The rock 
habitat channel appears free of sedimentation. 

(2) Concltions 

Aside from the one transect, there is not sufficient data 
available at this time to evaluate the success of the aquatic 
habitat. 

d. Fstablish Mussel Aed 

(1) 

A mussel 

(2) 

A mussel 

toring Results 

survey has not been performed to date. 

Conclusions 

survey is scheduled for 1997 and this should 
provide information on the success or failure of this project 
objective. 

a 



e. duce Movement of Be-ad Sediment into Rertom L& 

(1) torina Results 

As indicated on the Bertom Lake Monitoring Plan (Plate 11, 
sedimentation rates are being monitored at 3 locations within 
Bertom Lake and 1 location in the channel leading from the 
closing structure into Bertom Lake. CENCR transects will be 
taken every 5 years, beginning in 1997, as outlined in the Data 
Collection Summary, Appendix B. Hydrographic soundings were 
conducted by the CENCR on selected transects and at other 
locations within the project area as part of the post-Flood of 
1993 Damage Assessment. However, aside from the submerged 
partial closing structure, transects related to Bertom Lake were 
not surveyed as part of this assessment. 

Transect S-M602.1J of the Submerged Partial Closing 
Structure shows 1 to 2 feet of missing rock material below the 
599 foot design elevation and a depth of scour of 3 to 5 feet 
along the 24-inch-thick blanket which had tied the closing 
structure into the bank. Field inspection shows additional loss 
of material on the upstream riprap protection wing. Approxi- 
mately 300 feet of the riprap protection wing has been washed 
away. Scour and loss of material appear to be a direct result of 
the 1993 flood. There is no indication of sedimentation at the 
closing structure. 

The pre-project average sedimentation rate for Bertom Lake 
is 0.70 inch/year with a target of reducing this rate to 0.55 
inch/year. The data obtained for the post-Flood of 1993 Damage 
Assessment was used to evaluate potential damage to project 
features and therefore does not include the Bertom Lake sediment 
transects. All sediment transects are scheduled to be surveyed 
for the first time in 1997 to determine the sedimentation rate 
for the first 5 years of the project. Therefore, at this time 
there is insufficient data to compute a sedimentation rate which 
is comparable to pre-project values. 

The closing structure is free of sedimentation but does 
require repair of the damage apparently caused by the Flood of 
1993. The needed repair is the placement of rock to restore the 
closing structure and its adjacent 24-inch-thick riprap 
protection wing. 
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. . 
f. -rove Dissolved Oxygen Concenmtion Duwa Crd 

al Stress Perlo& 

(1) -Results 

Water quality parameters are being monitored by the CENCR at 
5 separate sites as indicated on Plate 2 and in Table B-l. No 
historic water quality data is available, however, based on the 
historic occurrence of winter fish kills and WDNR's pre-project 
data available from 1987 onward, it is reasonable to conclude 
that water quality and dissolved oxygen, in particular, were at a 
low level and would continue to deteriorate without 
implementation of the project. 

Comparison of pre-project and post-construction water 
quality data shows that some positive trends may be emerging. 
Examination of the available data shows improvement in several 
areas. Flow through the partial closing structure appears to be 
quite good, providing an opportunity for oxygenated water to 
enter the backwater area. Measurable velocities are routinely 
observed beneath the ice within the dredged channels at most 
locations sampled. This indicates that fresh water is reaching 
the previously isolated areas where fish tend to move during the 
winter. Evidence of an improvement in dissolved oxygen concen- 
trations at several locations is also apparent. Areas which were 
previously observed to experience low dissolved oxygen concen- 
trations fairly frequently, now routinely have acceptable 
dissolved oxygen concentrations. 

In general, it appears that many of the original water 
quality objectives have been met. Results of studies to 
determine the extent of sediment resuspension are not as 
definitive. Appendix D contains a more extensive water quality 
analysis which includes data and discussion of backwater 
discharge, velocity, dissolved oxygen, chlorophyll a, turbidity, 
secchi disc depth, and wave height. 

(2) Conclusiox 

An improvement in dissolved oxygen concentrations at many 
sampling locations following project completion is apparent. 
Pre-project water quality data demonstrated that dissolved oxygen 
concentrations were observed to fall below 5.0 mg/l at various 
locations both during the summer and winter months. At site W- 
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600.3C, which is near 
oxygen concentrations 
continuous monitoring 
August 1988 and 1989. 

WDNR's Site #l (see Plate 2), dissolved 
below 5 mg/l were observed during 
conducted by the WDNR during July through 

Based on grab samples taken by the CENCR since the fall of 
1990, no dissolved oxygen concentration below the project 
objective target level of 5.0 mg/l has been observed at this 
location (W-M600.3C) at any time during the year. It is apparent 
that adequate flow is reaching the areas which previously 
experienced dissolved oxygen problems or were on the verge of 
experiencing problems. While insufficient time has passed for 
extreme summer and winter conditions to be observed, it seems 
likely that the dredging of channels has improved the circulation 
of water within the backwater complex and, in particular, to 
previously isolated areas. 

6. EVALUATION OF MIGRATORY WATERFOWL HABITAT OBJECTIVES 

a. crease -tic Vecretation Bed 

(1) Monitorina Results 

The formation of migratory waterfowl habitat will be 
monitored by yearly performance of an aerial survey. To date, 
these surveys have not been formally performed and documented but 
will begin this year. The post-Flood of 1993 Damage Assessment 
noted that the dredged material placement site had lost all 
vegetation for the year as a result of the flood. Observations 
made in 1994 indicate that there was a successful vegetative 
recovery. Vegetative cover will be noted on subsequent 
inspections and surveys. 

Based on site observations, the confined dredged material 
placement site appears to have created an unanticipated and 
additional benefit with the formation of a "perched" wetland 
on top of the placement site itself. 

(2) Con- 

The aerial surveys have not yet been performed; therefore, 
with the limited amount of data available at this point in the 
post-construction monitoring effort, it is difficult to draw 
conclusions regarding the success or failure of the migratory 
waterfowl habitat objective. However, future surveys will pay 
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particular attention to the dredged material placement site and 
the unanticipated habitat benefits which are possibly being 
achieved there. 

b. Qther 

There are no other migratory waterfowl habitat objectives. 

7. PROJECT OPERATION AND MAINTENANCE 

a. eratlon 

The project requires no operational activities. 

b. tenance 

Inspections of the Bertom and McCartney Lakes project are 
to be made by the Upper Mississippi Wildlife Refuge District 
Manager (the USFWS Refuge Manager) at least annually and will 
follow inspection guidance presented in the Draft Operation 
and Maintenance Manual. Other project inspections should be 
scheduled by the manager following high water events. These 
inspections are necessary to determine maintenance needs. 

(2) Maintenance Based on Iwpectio~ 

Joint inspections of the Bertom and McCartney Lakes Project 
are to be conducted periodically by the USFWS and the CENCR. The 
results of these joint inspections will be summarized in future 
Post-Construction Performance Evaluation Reports. 

8. CONCLUSIONS AND RECOMMENDATIONS 

a. rolect Goals. Obl ectives. anLWnaaemen+ Plan 

Based on data and observations collected since project 
completion, it appears that the stated goals and objectives are 
being met. Further evaluation of the unexpected benefits of the 
placement site will help determine if any management plan is 
needed there. Further data collection will better define the 
degree of reduced movement of bedload sediment into Bertom Lake, 
improved dissolved oxygen concentration during critical seasonal 
stress periods, and increased migratory waterfowl habitat. 
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Further survey data also will evaluate the restoration of or 
establishment of the rock substrate habitat, lentic-lotic habitat 
access cross-sectional area, mussel bed, and volume of deep 
(6 feet) aquatic habitat objectives. 

b. Performance Evaluation and Monitorinq Schedu 

The next Post-Construction Performance Evaluation will be 
completed in 1997 following collection of data for the first 
S-year interval. A Performance Evaluation Supplement will be 
prepared annually. 

c. Operation and Marntenance 

Project operation and maintenance has generally been 
conducted in accordance with the Draft Operation and Maintenance 
Manual. There are no operational requirements attached to this 
project and, based on the data available, the maintenance of 
project features appears to be adequate. 

d. Proiect Desim 

Maintenance and monitoring activities at the Bertom and 
McCartney Lakes Project have resulted in the following general 
conclusions regarding project features which may affect future 
project design: 

(1) Littoral zone development is not observable yet on 
the lee-side of the island in McCartney Lake. It may be too so01 
to evaluate the effectiveness of wind fetch reduction or a 
response may have been delayed by the 1993 flood conditions. 
Future performance evaluations will continue to evaluate the 
establishment of an aquatic vegetation bed. 

(2) It is too early to fully evaluate the pond and 
associated wetland community which is developing on the island 
at this time. However, the current habitat success of the islal 
likely is attributable to the good water clarity in the pond 
because it catches runoff from the island and the stable water 
levels in the pond because it functions essentially independent 
of river levels. 

nd 
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APPENDIX A 

PERFORMANCE EVALUATION PLAN 

Measurement of the project features provides an indication 
as to the success of meeting project goals and objectives. 
The table in this appendix summarizes the project goals with. 
their corresponding objectives and features as outlined in 
Table 2-1 in the main body of this report. This is followed 
by an indication of the unit of measure for each project 
feature. A comparison is then made between measured values 
at year zero without project construction, year 2 with 
project construction, and target values at year 50 with 
project construction. The last two columns list the method 
of accomplishing feature measurements along with an 
indication of what the site manager is expected to note 
during annual field observations. 



TABLE A-l 

PFRKKMAtW F’JALUAT~~N PLAN 

Enhance 
aquatic 
habitat 

Improve 
dissolved 
oxygen 
concentration 
during critical 
seasonal stress 
periods 

Enhance Restore deep 
aquatic (2 6 feet) 
habitat aquatic habitat 

Restore lentic 
Lotic habitat 
access cross- 
sectional 
area 

. 
iectlve 

Enhancement 
Feature 

McCartney 
Lake dredging 

McCartney 
Lake 

dredging 

Fnhancesx=nt Potential 
Year 50 

Year 0 Year 2 Target 
Without With With Feature 

Yni.I Altmativa aLternative Akernative Measurementu 

mg/L <5.0 ,5.0 25.0 Perform water quality 
tests at Stations 
W-M600.3C, W-M598.9E, 
W-M599.8B 

AC-FT 0 250 200 Perform 
hydrographic 
soundings 

McCartney 
Lake 

dredging 

SQ-FT 300 not 
measured 

1800 Perform 
hydrograph ic 
soundings 

Annual Field 
Observations 

by Site 
oer 

Observe aquatic 
life changes 
(i.e., fish kills, 
sport fishing) 

Observe 
sedimentation 
effects by 
pole soundings 
or depth gauging 

Observe 
sedimentation 
eros i on 
changes 

Increase rock 
substrate 
aquat i c 
habitat 

Fish and 
mussel 
rock 

SP-YD 0 partially 10,000 Perform profile Observe changes 
measured of rock substrate in rock substrate 

transect (i.e., movement, 
sedimentation, 
organic growth) 



TABLE A-l (Cont’d) 

PERFORMANCE EVALUATION PLAN 

. 
iective 

nt Potential 
Year 50 

Year 0 Year 2 Target 
Enhancement Ui thout Ui th Uith Feature 

Feature !J& ALternative Alternative ALternative Measurementu 

Enhance 
aquat i c 
habitat 

Establish 
mussel bed 

Fish and 
mussel 
rock 
habitat 

Number 
Per 

So-YD 

0 Unknown 10 Perform area 
mussel survey 

Reduce 
movement of 
bedload 
sediment 
into Bertom 
Lake 

Partial IN/YR 0.7 Unknown 
closure 
structure 

Enhance 
migrating 
waterfowl 
habitat 

Establish 
aquatic 
vegetation 
bed 

In-water 
confined 
dredged 
material 
placement 
site 

AC 0 Unknown 

Annual Field 
Observations 

by Site 
Man- 

Observe mussel 
changes 

0.55 Perform hydrographic Observe condition 
soundings of of dam and 
transect Localized effects 

Perform water quality 
tests at Station 
U-M602.2E 

10 Perform aerial 
survey of 
vegetation 

Observe aquatic 
bed changes 

1/ See Table B-1 



APPENDIX I3 

RESOURCE MONITORING AND DATA COLLECTION SUMMARY 

The table in this appendix outlines the resource monitoring 
and data collection as well as identifies the responsible 
sampling agency. It lists the parameters to be measured and 
schedule of data collection for water quality, engineering, 
and natural resource data. 













TABLE B-l NOTES 

l/ Post Construction monitoring sites/transects are shown on 
Plates 1 and 2. See the DPR for Pre-Project and Design Phase 
station locations. The following monitoring was performed by the 
COE/Construction Contractor during the construction phase for the 
purpose of meeting Permit requirements. 

Weir 

i?L/ 

1/ 

4/ 

Suspended Solids 
Dissolved Oxygen 
Temperature 
PH 
Ammonia Nitrogen 

500' Downstream of Discharue of Wler 
Suspended Solids 
Dissolved Oxygen 
Temperature 
PB 
Ammonia Nitrogen 

3/W 
3/W 
3/W 
3/W 
3/W 

Suspended Solids w** 
Dissolved Oxygen W 
Temperature W 
PB W 

Transects (Lake Dredging) 

S-M601.2B 
S-M600.8B 
S-M600.2B 
S-M599.6B 

DPR T13 
DPR T16 
DPR T19 
DPR T23 

Transects (Substrate Channel) 

S-M602.1G 
S-M602.1D 

DPR EE 
DPR FF 

Transects (Bertom Lake) 

S-M602.1J 
S-M602.2J 
S-M602.3B 
S-M602.2B 

DPR DD 
DPR CC 
DPR TO 
DPR T2 

S-M602.OB DPR T6 

B-6 



5/ Transects (Aquatic Bed) 

h/ Stations (Design Phase Bulk Sediment Analysis) 

DPR BM-1 
DPR BM-2 
DPR BM-4 
DPR BM-5 
DPR ML-1 
DPR ML-2 
DPR ML-3 

2/ 

8/ 

n/ 

Staions (Deisgn Phase Elutreate Analysis) 

DPR ML-1 
DPR ML-2 
DPR ML-3 

Station (Ambient Water Analysis) 

DPR BM-1 
DPR M-l 

Stations (Column Settling Analysis) 

V-M599.5B DPR T26 
V-M599.2B DPR T28 

DPR BM88-6-1 
DPR BM88-6-2 

* 3/W = three per week 
** W = one per week 

B-7 



APPENDIX C 

COOPERATING AGFNCY REFERENCES 



SEP-28-1994 11:41 FROM USFWS MCGREGOR IFI TO 3097945404 P.O1 

United States Department of the Interior 

FISH AND WILDLIFESERVlCE , 

IN KEP1.Y REFER To: 

September 28, 1994 

Memorandum 

To: Jeff Scukanec, RfD/COE 
CENCR-ED-DN 

FAX TRANSMITTAL fdc-9-c 3 

To 5&r SL.&kavrrC - %A UC Lf orA/ 
-J-w ““j/7 V73r3Y33 
“‘304 74+5%y Fpii I_ tJsN 7544_01-517-7368 E.Lm-101 GENERAL swwEcs ADMINISTRATQN 

From : 
. ..__.-.-. 

District Manager, Upper Mississippi River NW&PR, Mcgregor, IA 
. 

Subject: Bertom-McCartney HREP Evaluation 

This responds to your FAX of g/26/94 on subject. Photographs are being 
obtained as requested. We should be able to mail them to you within 10 days. 

Responses below are keyed to your questionnaire. Copy attached. 

1. The flood conditions of 1993 have tended to obscure or delay 
observation of cause and effect changes from the HREP project. 

We have not yet been able to detect any change visually in lateral 
transport of sediments into either the upper (Bertom Lake) or fish 
channel forks. Fish numbers, numbers of kinds, or size composition 
changes in the fish channel and dredged channel areas should be obtained 
from Kurt Welke (WDNR), Anglers are reporting difficulty catching fish, 
however this may be attributable to the &ought related conditions of 
1988 and 1989 and the flood related conditions of 1993 and their impacts 
on fish populations. Care should be used in evaluating the project in 
the context of these major environmental events, 

As regards the island, it was intended to be beneficial as a place to 
economically place spoils and to intercept wind and waves and afford an 
area for littoral zone development. Littoral zone development is not 
observable yet. It may be too soon or response may have been delayed by 
flood conditions last year, The outside perimeter of the island proper, 
where seeded, has developed a good grass cover. Cottonwood and willows 
are started on the rest of the island and when grown will enhance the 
wind interception and shadow effect of the island on lee-side littoral 
zone development. 

There is an isolated pond on the island which Is essentially independent 
of river levels. It catches runoff from the island, has good water 
clarity, stable levels, and an interesting wetland community is 
developing. Pondweeds including curly-leafed and sago, soft stemmed 
bulrush, lily and cattails are developing in this clear water 



2. 

environment, attracting ducks and geese, Because this is a depression 
it is buffered from visual or sormd disturbance and there is no boating 
disturbance. No waterfowl nests or broods were seen on the Uland or 
pond. Last year there was some use by soft shelled turtles and killdeer 
on the island. 

2. The island and its contained pond probably qualify as ualque 
features, It is too early to evaluate them fully. 

Also, the rock fish channul is unique. See Kurt Welke for evaluation 
infonlwtion. 

3. Again, it is too early to evaluate fluvial or geomorphic changes 
because manifestation has not developed or has been obscured by flood 
conditions. I am not aware of unanticipated benefits yet. 

Y-lb&! 

[#1(&F 

John R. Lyons 



11:42 FROM USFWS MCGREGOR IFI TO 3097945404 P.03 

Bertom and McCartney LskeSt HREP 
Performantqe Evaluation Queatiionnaire 

1, What notable species, or changes In the aquatic or 
wetland commhity have bean observed at: the project site? 
u-e. I at dredged channels? at: dredged is&and? .*. 1 

2. Are there sny unique features ot Ure project that you 

conrsider beneficial or nun-beneficial? 

3. Qualitatively speaking, me the project's inLended gtxls 
and objectives being achieved at this Wne? Are there any 
notable.unanticipated benefits being achieved? 



WDNR 

PRE-PROJECT 

WATER QUALITY DATA 



SUMMARY REPORT 

Ly-nn A. Bartsch and John F. Sullivan 

Project: Monitoring of dissolved oxygen levels in selected backwater areas 
of the Upper Mississippi River during the winter of 1988-1989. 

Period: December 14, 1988 - March 27, 1989 

Objective: 1. To determine the rate and extent of depletion of dissolved 
oxygen in selected back water areas of the Mississippi. 

2. To create a data base that may be used to design habitat 
improvements and then to later judge the effectiveness of 
such improvements. 

INTRODUCTION 

This report is not an attempt to summarize all the limnological data that is 
contained within the tables, but rather an effort to document general trends 
that are of importance. No attempt was made to hypothesize a cause for data 
irregularities, nor were they referenced in the manuscript unless they 
indicated impending water quality problems. The emphasis of this report is to 
document general trends which would indicate existing or eminent water quality 
problems. 

Seven locations were monitored during the December 14, 1988 to March 27, 1989 
period. The locations were selected because they had previous y demonstrated 
water quality problems or were areas that were suspected of aving poor water 
quality. The selected areas were: Big Lake - Pool 4, Lon / Lake and Belle 
Island areas of Pool 7, French Lake and I-90 in Pool 8, Gremore Lake, Pool 10 
and McCartney Lake, Pool 11. 

The winter of 1988-89 was one of above normal December and January 
temperatures and sporadic snow events (Thompson 1988 and 1989). The duration 
of the snow cover was generally short (Figure 10). The exception to this was 
March, when significant snow cover was present. The duration of snow cover 
during March was longer than in January or February. The greater depth of the 
March snows provided enough shading in some areas to inhibit photosynthesis. 
This was evident by rapid depletion of surface dissolved oxygen levels in some 
backwater areas. 

IMETHODS 

Sampling sites were established at each study area using previous site 
locations where possible. The sites were located by nearby landmarks. A hole 
(17.7 cm dia.) was drilled into the ice using a power auger. The hole was 
drilled to a depth just before br,eaking through the bottom surface of the ice. 
The hole was completed with an ice chisel. The use of the ice chisel 
prevented re-aeration and sediment disturbance by the auger blade. 



Dissolved oxygen (DO) measurements were taken with either a Yellow Springs 
Instrument (YSI) model 54 or 57 DO meteirs. The meters were pre-calibrated 
each day by an air calibration technique (WDNR, 1983) at temperatures within 
the expected working range (O-4 degrees C). Field calibration checks were 
made at each site. Changes in calibration (drift) were noted. If the change 
was greater than +/- 0.1 mg/l the unit was then recalibrated at the site. A 
final calibration check was made at the end of each day using the current 
barometric pressure. The final calibration check was to estimate drift due to 
changes in the barometric pressure. A second YSI meter was present and used 
as a backup. 

Conductivity was measured using a YSI model 33 S-C-T meter. The conductivity 
measurements correspond to depths at which the dissolved oxygen measurements 
were taken. The cell constant was checked monthly with standard KC1 solution 
and ranged from 1.02-1.05 during the study period. 

Current velocity was measured using a Marsh-McBirney 201D current meter. The 
unit was found to be functioning within acceptable limits based on calibration 
checks performed before and after the study period. Measurements were taken 
lo-20 cm below the bottom surface of the ice. The direction and current 
velocity was reccrded. If the current velocity was less than 0.01 ft/sec the 
current was recorded as not detectable (ND). 

All electronic equipment was housed in a heated box using a small catalytic 
heater. This eliminated problems with frozen probes and slow instrument 
response time. 

Depths at which measurements were taken dependant on the total depth of the 
water column, if stratification was expected or the presents of flow. Water 
quality data were normally taken at top, mid, and bottom. The top was that 
strata which was located immediately below the bottom surface of the ice. Mid 
depth was located equa-distant from the water surface and the water/sediment 
interface. The bottom measurement was taken immediately above the 
water/sediment interface. In the case where shallow water and thick ice was 
present, only the top and bottom measurements were taken. If flowing water 
was present, which prevented stratification, only a mid-depth measurement was 
made. 

RESULTS 

Bie Lake Area - Pool 4 

The Big Lake area is located in Pool 4 of the Mississippi River above Alma, 
Wisconsin (Figure 2). Big Lake is a shallow, well vegetated, back water area 
that receives major inflows from the main channel of the Mississippi River 
through Indian and Catfish Sloughs at the western and eastern ends, 
respectively. Big Lake also receives minor inflows from the Chippewa River 
bottom lands and a small tributary along the northeastern shoreline. 



Gremore Lake can quickly become anoxic during periods of thick snow cover (10 
or more cm). The DO depletion is rapid and appears most pronounced at the 
northern end. However, this area has the ability to quickly recover from 
anoxia when snow cover is absent or minimal. This would indicate sufficient 
photosynthetic activity to support fish populations during very mild winters, 
but Gremore Lake may experience prolonged and severe DO depletion during 
winters of deep snow cover. 

McCartnev Lake - Pool 11 

McCartney Lake is located in Pool 11 below Cassville, Wisconsin. The study 
area was located in the western (upstream) end of McCartney Lake (Figure 9). 
This area is a shallow, highly vegetated backwater area that consists of a 
series of flowing channels and isolated sloughs. Adjacent to these channels 
and sloughs are shallow ponds (sites 9, 5, 6 and 7), many of which have 
significant groundwater interactions along the northern shoreline. 

McCartney Lake area was sampled on two dates, January 17 and February 10. DO 
valves ranged from 14.8 mg/l to greater than 20.0 mg/l (Table 7). The 
concentrations and ranges of DO would indicate that the McCartney area will 
sustain high oxygen levels during a mild atypical winter period. Although 
serious DO depletions would be expected in sites 5, 6, 7, and 9, these 
depletions did not occur since snow cover was absent or minimal and resulted 
in pronounced photosynthetic activity at these sites. 

The McCartney area appeared to be capable of sustaining acceptable levels of 
DO during the winter period. The level of flow into the area was sufficient 
(242 cfs at site 1 on February 10) to prevent stratification in the flowing 
channels. This flow may carry well oxygenated water from the main channel. 
This would become important during periods of increased snow cover. Areas 
which may have DO problems are the isolated sloughs and ponds, but this was 
not observed during the two sample dates. 

CONCLUSION 

Dissolved oxygen monitoring during the winter of 1988-89 has provided data on 
the response of the backwater during a low precipitation winter. Dissolved 
oxygen levels were elevated and quite variable in many of the monitored 
backwater areas. The elevation in DO levels was attributed to decreased snow 
cover which allowed for greater photosynthetic activity in areas with 
vegetation or algae. The variability in DO was attributed to the sporadic and 
short term snow accumulations that occurred during the sample period. Many of 
the areas did not exhibit DO problems until the persistent snows of March. 
Other areas were anoxic from the first sample date. The marked difference 
between areas were generally a response to flow patterns or the morphometric 
characteristic of the specific area. 

Many of the areas monitored did experience short or long-term anoxia at one or 
more sites. The appearance of anoxic conditions during the low snow fall 
winter of 1988-89 would indicate severe oxygen problems during harsh winters 
of deep and persistent snow cover. 







TABLE 7 - Water Quality Data Collected at Sites in the McCartney Lake Area 

______________________________________^_~~~_~__~~~~-~---- ________.___________________~_~~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~___~_~~_ 

Curr cnt D.O. 
Snor HEXa _________ ____ ----- Cil b. tend. 

Depth Ice Depth Velocity Direct. Ttrp D.D. Grift who/co 
Dstr Tire Sitr 4 (Cal (Cal Ial (Cl/S) from Drpth C Irg/Il Iq/l) 25 C CD5bPntr 

______________________________________________~~~~~~~-~~-~~~~~~~~~~~~~~~~~~~~~~~~--~--~--~~--~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

l-17-89 1040 1 0.0 33.0 4.1 3.7 NY 

llb5 2 0.0 25.4 1.2 1.8 YWY 

1140 3 0,o 30.5 0.9 3.4 SY 

1205 4 0.0 29.2 1.8 2.7 NY 

1230 5 0.0 12.7 0.4 

1240 6 0,o 20.3 0,5 

1300 7 0.0 22.9 0.6 

1375 8 0.0 22.9 l.5 

1355 9 0.0 25.k 0.8 

1410 IO 080 12.7 0.3 

3.4 YNY 

ND - 

5.8 Y 

TOP 0.0 14.8 0.0 
Kid 0.0 15.0 
BDt 0.0 14.9 

ToP 0.0 15.3 -0.2 
8Dt 0,o 15.3 

Hid 0,o 15.5 0.2 

ToP 0.0 15.6 0,o 
Rid 0.0 15.6 
BDt 0.0 15.6 

l!id 3,o )20,0 0.0 

Hid 1.0 j20.0 0.0 

Hid 3.0 )20.0 0.0 

ToP 0,o lb.2 0.1 
Rid 0.5 lb,2 
BDt 0.5 lb.1 

Rid 1,o lb.8 0.2 

IUd 095 16.8 0.0 

390 OP. 744~ it 720, BP. 73511 at 1700 
390 Yrithcr - tlrrr 5ty 

300 D.D. utrr YSI 54 fISH LLI. 
Sarplinp tren - Brrtsch, h’rlkc 

390 
390 

390 

310 
390 
400 

633 

697 

k04 

400 
403 
403 

471 

383 final DO Calibration -0.2 rp/I 

2-10-89 1010 1 - 43.2 3.4 

1200 3 

1218 4 

1319 s 

1305 6 

1340 1 

1355 8 

1140 9 

1120 10 

)I00 11 

- 17.8 0.9 

- 33.0 1.9 

- IO.2 006 

- 12.7 0.5 

- 30.5 0.6 

- 19.1 1.3 

- 25.4 0.8 

7.6 0.3 

25.4 0.9 
-___________ 
h’il - h’c.t Itltcttd 
- - )LD data 

2.1 NH TOP 000 16,4 0.1 
Hid 0.0 lb.4 
Bat 0.0 lb.3 

4.0 SY ToP 0.0 16.9 0.0 
Hid 0.0 17.0 
Sot 0.0 17.0 

3.0 SY ToP 0.0 17.4 -0.2 
Hid D.0 17.4 
8Dt 0.0 16.7 

- * ToF 2.0 Ib.0 0.1 
6Dt 2.5 )20.0 

- _ TOP I.0 15.4 0.0 
BDt 1.0 15.b 

- _ Hid 0.5 17.4 -0.1 

3.4 N Top 0.0 1b.B 0.0 
Hid 0.0 17.0 
6Dt 0.0 17.0 

ND - TOP 0.0 17.3 0.1 
!Dt 1.0 15.4 

5.5 N Mid 0.0 17.0 0.0 

1.2 Hid 0.0 17.2 0.0 

400 
400 
400 

bP.752bo AT 720, BP. 753~1 AT 1530 
Ycrthcr - clear sky 
DO Mcr YSI 54 FISH L6I 
Suplinp crew - B~rtsch,SuIlivm,Yilt 

Snor depth 125 tsti#attd between 3.8 
and b.3 II 

400 
400 
410 

Dirthxpe ;: site 1 155 242 tfs 

673 
671 

b97 
697 

460 

410 
410 
410 

429 
452 

400 

finil DO Czlibrition -0.3 q/l 



gERTOWkCCARTNEY LAKE AUG87 AK87 JUL-AUG 88 JUL-AUG 88 JLIL89 JUL89 JULW JUL90 

Table 13. Suamry of water quality and physical data collected at BcrtcWMcCartney Lake, Pool 11, during the sumrs of 1987, 1988, 
1989, a-d 1990. Dissolved oxygen, water tcmperatwe, ani light data represent continuous measurements during the mmitoring period. 
Scu-ce: Uiscmsin D+WtPent of Natural Reswces, La CrOsse, Uf. 

1987 1987 1988 1988 1989 1989 lpw 19W lpw 1990 IWl 
Site 4 site 1 Site 1 

lW1 
Rock Site 4 Site 1 Rock COF Site 1 Rock site 1 

JuI 26-Ah 2 July 22-28 
Rock 

Aug. 13-20 Aug. 13-20 2 JuI -&-Au0 July 22-2.8 July 24-31 July 24-31 Aug. U-30 Aug. 23-30 Aug. 7-14 Aug. 7-K 
---_______ __---__--- _---______ -______--- _--------_ -_--____-_ _----_____ -___-_---- ---------- -__-________ __________ ---______-_. 

Dissolved Oxygen (4/L) 

Avg. DaiIy Maxisun 
Avg. Daily ninira 
Aw. Daily Ilax-Min 
Avcrrge 
Avg. x Lturation 
x V8lues Less than 5.0 
Calibration Error Cmg/l) 

water 1eqerature CC) 

Avg. Daily Muin. 
Avg. Daily Mini- 
Avg. Daily Wax-Hin 
Average 

Light DatJ 

Avg. Daily PAR C~ls/m ) 
Extinction Coeff. Cl/m) 
IX Cacpensatiar Depth Cm) 

Current velocity (cm/s) 9.1 - 10.7 No - 9.8 

River Discbarge l(cGrtgor (cfr) 26575 (1415) 26575 (14151 

c.7 (2.5) 7.6 (1.0) 
0.8 (0.6) 5.3 (0.3) 
3.0 (2.5) 2.7 (0.6) 
2.q Cl.51 6.4 CO.51 
16.0 (25.4) 
69.6 3.0 
-3.5 -0.3 

23.9 (1.4) 
2i.p p; 

23:1 (1:3) 

32.8 (9.2) 
5.3 (0.6) 
0.9 (0.1) 

3-7 Cl.21 
O-2 CO.61 
3.5 Cl.31 
1.5 CO.61 
18.8 (17.9) 
100 
0.5 

27-S (0.8) 
"2-i j;-;; 

26:2 CO:8) 

NO - 4.3 

8.8 (1.6) 
5.3 Cl.61 
3.5 (1.2) 
7.1 (1.6) 

90.9 C22.7) 
10.3 
-0.2 

29.6 (27.8) 
2;; up; 

2817 (0:s) 

L9.S (3.7) 

NO - 3.0 

losoo (1ooo) 10500 (1000) 

8.5 (0.9) 
4.1 (0.3) 
4.7 (0.5) 
6-l CO.&) 

::8" e2-7' 
-0.4 

26.7 (1.3) 

L1.O C4.0) 

3.0 

16329 Cl1061 

9.2 Cl.11 
0.1 (0.3) 
8.9 il.21 
3.6 (2.0) 

41.0 C&0.4> 
65.5 
-2.1 

26.5 (1.5) 
23.0 (1.0) 
4.1 CO.61 

2L.7 Cl.21 

7.3 

16329 ClllYJ) 

12.7 Cl.11 
7.9 (0.9) 
5.0 (0.7) 
10.2 CO.81 

127.2 (25.4) 
0 

-1.0 

27.4 CO.91 
2i.g $2 

2518 CO:91 

32.9 ~9.3) 

6.7 - 9.4 

NA 

11.1 (1.4) 
7.6 (0.4) 
3.3 Cl.31 
9.4 Cl.11 

115.6 (19.8) 

-0-P 

26.8 (0.8) 
25.1 (0.6) 
1.6 (0.6) 

26.0 (0.7) 

4.3 - 5.5 

WA 

7.1 (1.0) 
5.4 (0.7) 
1.5 (0.7) 
6.3 (I.21 
n.3 (13.71 
8.4 

0 

g-i :;.;; 

1:7 co:31 
25.7 (0.8) 

.30.9 (4.7) 

i5.S - 17.7 

nA 

6.0 (1.0) 
2.5 (1.0) 
3.8 (0.7) 
4.4 (1.0) 

52.1 (19.7) 
63.4 
-0.8 

26.4 (0.7) 
25.; y; 

zs:z (o:b) 

YA 

8.6 Cl.71 9.4 f2.3) 
5.2 CO.61 6.3 (1.2) 
2.8 (1.1) 3.7 (1.3) 
7-2 (0.91 7.7 (1.4) 

88.0 (18.7) 92.5 (24.6: 

-0.30 -::t 

25.0 (1.5) 24.6 (1.2) 
2-z ii.;; 22.7 (1.1: 

a:7 010; 
2.4 (1.9) 
23-6 (ll.9) 

40.3 il3.61 

CIi.0 

-.______~______~_.__~~~~~~~~~~~~~~~~~~~~~~-------~---~--~-~~~~~~.~.~~~~~_.~~~~_____.---~~~~~~.----~~~~~.-~~~~~.~_~~~~~~~~~~.~--~~~~~~---.~~~~~~.---------.----~~~~~~~~------~~-~~~~~~~~.~~~~~____.~~~~~~_~~_-.~- 

Iratruamt calibration drift at end of mitering period. 

Photosynthetic active radiation (PAR) measured in the COO-700~ wavelength spectrun. 

Light extinction WKI ccmpasation depth for the period ktueen 1000 ai-d IL00 hwrs. 

Flat data from USGS. 



WDNR 

DURING CONSTRUCTION AND POST-CONSTRUCTION 

WATER QUALITY DATA 



Dissolved Oxygen (mg/l) 

Avg. Daily Maximum 
Avg. Daily Minimum 
Avg. Daily Max-Min 
Average 
Avg. % Saturation 
% Values Less Than 5.0 
Calibration Error (mg/l) 

Water Temperature 

Avg. Daily Maximum 
Avg. Daily Minimum 
Avg. Daily Max-Min 
Average 

Light Data 

Avg. Daily PAR (mols/m) 
Extinction Coeff. (l/m) 
1% Compensation Depth (m) 

Current Velocity (cm/s) 

River Discharge @ McGregor (cfs) 

1994 
Site 1 

Aug 4-11 
------_--------- 
Avg. (SD) 

9.8 (0.9) 
7.5 (0.5) 
2.4 (0.3) 

ISO? 4 ((1?4?3)) 
0.0 

-0.2 

25.3 (1.2) 
22.1 (1.3) 
2.7 (0.7) 

23.5 (1.8) 

39.0 (16.1) 
8.2 (2.3) 
0.6 (0.1) 

24.4 

NA 

1994 
Rock 

Aug 4-11 
_-_-_-_-----_--- 

Avg. (SD) 

10.6 (2.2) 
6.5 (0.5) 
4.9 (1.4) 
8.3 (2.0) 
99.7 (27.4) 

0.0 
-0.7 

26.4 (1.7) 
22.1 (1.3) 
4.0 (1.3) 

23.9 (2.1) 

No Current 

NA 





UATER QULITY DATA COLLECTED AT 6ERTOII/MCcARTNEY U\KE AREA, PooL 11 OUR!% JANUARY w%. 
UISWFO~IR DEPARTMENT OF NATURAL RESOURCES, LA CROSSE, WISCONSIN. 
SAMPLING CREW: SULLIVAN AND JANVRIN. WEATHER: CLOUDY, UINOS 15-25 FROM EAST 
8-P. f58 0 10:30; 756 0 17~00. FINAL 00 CAL ORIFT = -0.2 n&l. YSI 57 LAX UP 
A FEU CFS FLOUING INTO UPPER CUT (AREA “A”). FISHfNC SLW, 6 PEOPLE UERE OUT. 
CHANNEL DISCHARGE IN DREDGE CLlT NEAR CONTINUOUS WATER PUALITY MONITORING SITE 1 = 159.6 cfs 

._. -.-.__-...-._.-.-..-...-.....-.........-..........-.....................-......._..._-........_____-.___________________________ 
MAX. SAMPLE 
OEPTH DEPTH 00 TEMP. ML. CONO. ICE SNOU 

DATE TIME SITE ft. ft. m/L C fthec udlos/an ft. ft. COMMENTS 
.--_-_-~- _-.-.----.....----...____-.._-............ . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..~.~~........~.~....~~...~~~~~___~~__________________ 

l-26-94 10:45 

l-26-94 11:lO 

l-26-94 11:30 

l-26-94 11:4S 

l-26-94 12:41 

l-26-94 13:oo 

l-26-94 13:ll 

l-26-94 13:19 

l-26-94 13:46 1 6.5 

T 
H 
6 

T 
n 
B 

T 

lolO 
B 

T 
M 
B 

T 
H 
B 

T 

a:0 
B 

T 
B 

T 

710 
B 

T 

11.1 
10.9 

10.8 
10.8 
10.8 
4.5 

11.2 0.0 0.13 245 0.5 0.8 DO CAL. 0.2 LOU, DIDN’T RE 
. .._._._.............__..._..............._................................... ._.....................................................- 

NO = NO DETECTABLE VELOCITY 

9 

12 

11 

7 

,,*p 
GAGING SITE 

S 

68 

98 

9.7 

8.5 

12.8 

9.5 

8.7 

9.9 

4.2 

9.0 

10.6 0.0 0.01 245 1.3 
10.6 0.1 250 
6.5 2.8 350 

11.0 0.0 NO 24s 0.9 
11.0 0.0 24s 
10.6 0.0 245 

11.0 0.0 NO 
11.0 0.0 
10.1 0.8 
3.5 2.0 

245 1.0 
250 

285 

11.2 0.0 0.01 245 0.3 
11.1 0.0 FRO+4 EAST 245 
5.2 1.7 285 

11.2 
11.2 
11.2 

o".o" 0.24 

0:o 

250 0.3 0.9 SNOU COMPACTEO DUE TO TRAV 
250 TRANSECT HOLE #8 
250 00 CAL OK 

11.2 0.0 0.01 
11.2 0.0 FROM EAST 
10.2 0.3 
5.8 1.2 

250 0.3 
250 COMPACTED 

280 

0.0 NO 300 0.3 0.9 EDGE OF CUT EAST OF SITE 6 
0.0 300 COMPACTED 00 CAL 0.2 HIGH, RECAL. 

0.0 ND 
0.0 
0.2 
2.2 

250 
255 

275 

0.3 DO CAL. 0.4 HIGH, RECAL. 

0.4 UATER/SLUSH ON TOP OF ICE 
00 CAL. 0.4 LOU, RECAL. 

0.5 00 CAL OK 

1.0 3-4 in. COMPACTED SNOU DUE 
TO FISHING 
DO CAL 0.2 LOU, RECAL. 



TABLE 5 - UATER CUALITY DATA COLLECTED AT BERTOM/MCCARTNEY LAKE, POOL 11, 
DURING THE WINTER OF 1993. SOURCE: UDNR-LAX. 

SNOU ICE MAX CURRENT CURRENT CON0 
DEPTH DEPTH DEPTH VELOCITY DIRECT DEPTH TEMP DO i&3 C 

DATE TIM SITE an cm q  an/s (FROM) m C In&v1 US/an CCHENTS 

~~~~~~~~~~~_________~_____~~~~~~~~~~~~~~~~__~~~~~~~~~~~~~~~~~~__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~------~~~~~~~~~~~~~~~~~~~~~ 

l-28-93 1045 

1105 

1115 

1130 

12 12.2 36.6 3.0 0.9 0.9 11.3 
1.6 0.8 11.1 
2.5 0.9 11.1 

11 9.1 33.5 4.1 ::2 X:6' 11.0 
11.1 

3.3 0.8 11.0 
3.8 1.4 7.6 

7 4.6 36.6 3.2 0.9 0.5 11.2 

3:o f-i 

06 

0'9 1:4 

11.2 

11.0 9.5 

6 6.1 39.6 3.1 0.9 0.8 11.3 
2.0 0.5 11.4 
2.6 0.8 11.0 
2.9 1.2 7.9 

1130 a 12.2 2.8 

1153 9 3.0 41.1 2.7 

1155 5 12.2 39.6 3.0 

1210 98 9.1 39.6 2.9 0.9 0.4 11.4 
1.9 0.7 11.5 
2.4 1.2 9.3 
2.7 1.6 9.0 

1215 1 15.2 12.2 11.6 0.0 11.8 BAD ICE RDB; DO CAL. -0.2 

12.2 0.3 0.0 11.8 

0.6 0.5 0.0 11.8 
11.6 

::: if:: 9.5 

0.9 0.5 11.1 
2.0 0.5 11.1 
2.5 0.8 11.1 
2.8 1.5 7.5 

BP 745mn AT 700 
OVERCAST, DAMP, NU UIND 2onph 
WPLING CREU: SULLIVAN, UELKE, 
CLEWdENT, WCLIMANS, HALVERSON 
DO METERS: YSI 57 WC & YSI 54 EP 

“THE ROCK” 

THE SPRING, SOUTH 

THE SPRING, NORTH 



WATER QUALITY DATA COLLECTED AT EERTCWMCCARTNEY LAKE AREA, POOL 11 DURING THE SUMMER AND FALL OF 1992. 
UISaWSTY OEFARTMENT OF NATURAL RESOURCES, LA CROSSE, UISCONSIN, AND PRAIRIE DU CHEIN, WISCONSIN. 

. . . . . . . . ..-_.._....._........................................................__.._..-.-................................ 
MAX. SAMPLE 

DEPTH DEPTH DO TEMP. SECCH I VEL. 
c TIME SITE ft. ft. w/L C ft. f t/set COMMENTS 

.~~.~~.~............~~~~...~.................................................~~~..~........~.................~..~~~~~~~ 

7-9-92 12:15 

7-9-92 l2:40 

7-9-92 13:05 

7-9-92 13:26 

7-9-92 13:39 

1 
(BERTOn LANDING) 

(AR& A) 

5 
(AREA F) 

(UPPER ;ND OF) 
(AREA H) 

(AR: G) 

8.0 
9:: 
7.9 

6.9 
6.6 
6.4 

24.0 

z:: 

9.0 0.5 9.3 24.8 
4.5 6.6 23.8 
8.5 4.3 23.0 

11.8 
7.8 

:-ii 
5:2 

::: 
4.9 
3.7 

25.8 
24.3 
24.0 
23.5 
23.4 

8.0 
9.5 

i?f 

$5 
9.5 i-i 

3:o 

;:: 
6.0 
7.0 
8.0 
9.0 

9.0 
6.7 
5.4 
4.9 
4.6 
4.5 
4.3 
4.2 
4.0 

26.2 
24.0 
24.0 

Z:I 

:-"r 
23:2 
23.2 

9.0 T 7.5 25.0 
n 6.1 24.0 
B 5.5 23.8 

1.0 

1.1 

B.P. 742 a 09:15, 740 D 19:30 
OVERCAST (9/10), WIND O-5 MPH 
80 DEC. F 
YSI 54A LAXFISH 
SAMPLING CREW: J. JANVRIN 
FINAL DO CAL.: 0.0 

1.7 CAL. CHECK OK ON 0-20 SCALE 

1.5 CAL. CHECK OK ON O-20 SCALE 

1.1 0.42 VELOCITY a 3.5 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...............-................................... 

11-17-92 09:35 9 AREA “A” 

11-17-92 1l:lS 9B AREA “C” 

11-17-92 12:lO 5 AREA “F” 

11-17-92 12:15 6 AREA “F” 

11-17-92 13:oo 7 AREA “H 

11-17-92 13:40 8 AREA “H/G” 

11-17-92 13~48 11 AREA “K/J” 

11-17-92 14:22 12 CUT BELOU “I” 

11-17-92 14:58 1 BERTOM LANDING 

9.1 

9.1 

10.0 

10.1 

9.1 

9.7 

14.3 

9.3 

11.2 

T 
n 
B 

T 
n 
B 

T 
M 
8 

T 
n 
B 

T 
M 
B 

T 
n 
6 

T 
M 
B 

T 
H 
B 

T 
M 
B 

12.1 
12.1 
10.4 

3.0 
3.0 
4.0 

11.8 3.2 
12.2 3.4 
12.0 3.8 

12.3 3.2 
12.1 3.6 
11.9 4.0 

12.1 3.2 
12.2 3.2 
11.3 3.6 

12.2 
12.2 
12.1 

3.4 

33:; 

12.5 3.2 
12.4 3.2 
12.4 3.2 

12.4 3.5 
12.4 3.5 
8.7 3.9 

12.4 3.5 
12.1 3.5 
8.6 3.8 

12.7 
12.5 
12.5 

3.2 

::5 

2.7 

2.8 

0.01 8-P. 747 0 07:30 & 16:30 
CLOUDY, CALM, 3 DEG. C 
FINAL DO CAL.: 0.0 mg/l 
VEL. MEASURED AT 0.6 OF DEPTH 

0.00 SAMPLE CREW: UELKE, MCLIMANS 
AND HALVERSON 

3.0 

2.7 

2.5 30 YARDS N OF “THE ROCK” 

2.3 0.19 IN CHANNEL, AT CLOSED AREA 
SIGN BELOW “THE ROCK” 

2.8 BETWEEN CUTS (CENTER) 
CALIB. OK 

2.5 

OUT FROM LANDING IN MID-CHAN. 
COULDN’T HOLD BOAT STILL FOR 
VEL. MEASUREMENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._... 



TABLE 7 - WATER DUALITY DATA COLLECTED AT BERTOM/CICCARTNEY LAKE AREA, POOL 11, DURING THE WINTER OF 1991. WISCONSIN 
DEPARTMENT OF NATURAL RESOURCES, LA CROSSE, WISCONSIN. 

SNW ICE MAX CURRENT CURRENT COND 
DEPTH DEPTH DEPTH VELOCITY DIRECT DEPTH TEHP DO a25 c 

DATE TIME SITE cm cm m CIIVS (FROM) m C @l/l US/cm COMMENTS 

______________________________________________________~~__~_~~~~~__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1-7-91 1426 1 11.4 35.4 3.20 0.3 0.0 12.9 BP. 765ntn AT 800 

:-i X-8 
12.9 SUNNY, CALM, TEHP 20 DEG. F 
12.8 DO METER: YSI 57 Up 

1500 9 11.4 40.6 2.87 0:o 0:o 12.8 SAMPLING CREW: SULLIVAN 
::"7 10 1'2 FINAL DO CALIBRATION: -0.8 MC/L 

1514 z 11.4 34.3 0.43 TOP 010 

12.4 11.5 

1525 11.4 29.2 0.36 TOP 1540 7 11.4 39.4 2.83 0.3 8.8 
5:: 
12.0 

1.4 0:o 11.8 
2.7 1.0 10.7 

_____________.____..___.__._~~.._.~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~________ 
2-8-91 1500 1 3.8 35.6 2.50 3.7 u TOP 0.0 11.6 BP. 745mn AT 800, 7461m1 AT 1620 

MID 0.0 11.4 CLEAR, CALM, TEMP 45 DEG. F 
BOT 11.4 DO METER: YSI 54 EP 

1515 9 0.0 52.1 2.80 ND TOP 11.3 SAMPLING CREW: SULLIVAN 

1525 5 
1535 6 
1550 7 

1610 8 

1635 11 
1645 12 

_______-__._____.--_--. 
ND = NOT DETECTED 

MID 
BOT 

12.7 35.6 0.43 ND MID 
12.7 31.8 0.37 ND MID 
2.5 52.1 2.74 ND TOP 

MID 
BOT 

0.0 33.0 2.50 4.6 NW TOP 
MID 
BOT 

7.6 33.0 0.82 ND MID 
0.0 47.0 2.96 ND TOP 

MID 
BOT 

.~~~_~~~_~~_~~~____.~~.~~.~~.~~.~~~~~~~~~~~~ 

1.0 10.9 FINAL DO CALIBRATION:+0.5 MC/L 
1.2 
0.0 t:: 

8-X 
0:o 

1:-i 
11:6 

1.0 10.8 
0.0 11.8 
0.0 11.5 
0.5 8.2 

2.0 0.0 1% 
0.5 11:6 
1.0 11.0 

~~__~~~_~__~__~~~~~~--~----------~~~~~~~~~~~~~~~~~~_.~~~___ 

_ _ -- 



WDNR 

““E-PROJECT AND POST-CONSTRUCTION 

FISH SAMPLING DATA 



Department of Natural Resourcas 
111 W. Dunn St. 

Prairie du Chien, Wis 53821 
(608)326-0233 

To: Ali interested parties 

from: Kurt Welke 

Subject: Fisheries sampling, Fish and Mussel Rock Channel, Bertom 
- McCartney Project, November 7, 1990. 

On 11/7/90, WDNR personnel sampled the rock channel portion 
of the B/M project. Both banks were electrofished in a downstream 
direction for the entire length of the channel, as well as the 
bank protection and closing structure features at the channel’s 
upstream end. Reference sampl ing was also conducted in the 
unimoroved side channel that flows into Bertom L. See enclosed 
map. 

The samples serve as the first comparative measure of the fishery 
response to the habitat work. Further work will be conducted in 
1991 to again re-evaluate fishery response in the areas sampled 
this November, and in the dredge cuts after construction has 
ended and the areas stabi 1 i ze. 

SUMMARY: 

All stations 425 Volts, Approx. 3.5 Amps, 80 pulses/set, 20% duty 

Run tfl: Channel, LOB, Effort = 13.3 min. 11 Species 
Run #2: Channel, RBD, Effort = 22.5 min 14 Species 
Run #3: Banks and Closing Structure, Effort = 8.75 min, 

9 Species 
Run 94: Index, LOB, Effort = 8.75 min. 7 Species 
Run #5: Index, ROB, Effort = 11.6 min. 10 Species 

Species sampled in Rock Channel not, sampled in unimproved areas: 

- Smallmouth Bass 
- Yellow Perch 
- Black Crappie 
- Rock Bass 
- Spotted Sucker 
- Silver Redhorse 

Species sampled in Unimproved Areas _not sampled in Rock Channe?: 

- Bigmouth Buffalo 

For target species of Catfish, Walleye. Smallmouth Bass: 

* Samp 

SMB 
LMB 
Wai leye 
Sauger 

3: 
11 
26 

ied - Rock # Samp led - Unimproved 

C 
3 
1 
2 



A general observation was that the rock channel held more target 
species. This may be in fact due to the proportionately higher 
amount of eff0.rt directed toward the coverage of the channel but 
it seen-s intuitive that the presence of desired substrate and the 
cover and food resources associated with that substrate account 
to a significant degre e for the observed numbers of percid and 
centrachid fishes. Note also the representation by all stages of 
age and maturity, ie, YOY, juveniles, and adults. 

Four hoop nets (unbaited) were also fished in the channel in the 
following method: 

Hoop 1: Section 7, LDB in deep hole (16’) Effort = 21.3 hrs. 
Hoop 2: Secti on 5, LDB adjacent junker (4.5’) Effort = 21.2 hrs. 
Hoop 3: Section 2, RDB adjacent Junker (4’) Effort = 21.3 hrs. 
Hoop 4: Section 4, RDB adjacent pipe (4.5’) Effort = 21 hrs. 

See enclosed map 

While no catfish were sampled, other ictaiurids (Yellow Bullhead) 
were caught as weil as 1 Golden Redhorse. 





(20 minutes total) 

4UHR 

BCRAP 
0 

File name: 387SMRY.UtC3 
T...._......__......__._... .___._..___~._..____.......~...~~~..~.~~~.....-..- 

(20 minutes total) 

BCRA[ 

File name: HSl-4H87.W 
__._______________.___-__._--____-.--__-_..-..---_.-.--.--...--------.-.--.-. 

BCIL 
b 

BCRAr 

2.9" 

WHR 3/HR 

File Name: 6ERTMCSf.UK3 
--._----_-.--__-_-..-.---.._.--..-.---. ---.------_---_-.---...---_.--.--.--... 

ggpe!g&F~p . min. stations (20 minutes total) 

UCRAP 
0 

UCRAE 

uCRAg 

UCRAOp 

File Name: EERTMC88.UK3 
_-.____.__.____-____-__--_._-_.-_.__-_---..-_------.-.---.--.--..-..-..-...-.. 



Time: 1.65 hr 

S7/HR 

BCR 
3.S”-1 

Zl/HR 

UCRA 
5 

BGILL BCRAP WCRAP 

&%E, (# / hr) 
filename: BERTFSH93.WK3 

Time: 2.92 rs. 
(dredge pot I: ets A,B/C,F,H,UJ,I) 

BGILL LMB BCRAP WRAP 

4.2i 

ll/HR 





August 29, 1994 
Big Boom, 2 netters 
Areas A, WC, I, F, Ii, K/J 
Total time = 2.92 hr (175.54 minutes) 

Area A = 42 min. 

LM8 

1.7 10 1.7 5.: 
2 

f:; 11:7 ;-: 

12.8 
12.8 

::: 
13.8 
14.5 

::: 
16.1 
16.2 

3.3 

4.4 
5 
5 

6:3 :-: 

6.5 
6.5 

8:: 
6.8 

87:: 
Area "A@' Sunnary 

WILL BCRAP 
Total # 28 0 
Size Range l-7"-7.2" 
Ave. Length 4.34" 
SO of Length 1.92" 
# Stock Size 20 
t Quality Size 
PSD 4: 
!ZPUE Whr 40 1.42 

UCRAP 
1 

10.0" 
10.0" 



Area B/C = -39 hi (23:33 minutes) 

BG LMB 

f:2 1::: 
3.7 13 

4 

t-"7 
6:8 
7.2 

Area "B/V0 Sunnary 
BCILL 

lotal It 10 
Size Range 2.1"-7.8" 
Ave. Length 5.6' 
So of Length 2.45" 

BCRAP 
0 

WRAP 
0 

LMB 
3 

8 6"-11.8" 
- 11.1" 

1.86" 

# Stock Size 9 3 
# guality Size 6 
PSO 67 6: 
CPUE Whr 26 8 



Area IcFu = .66 hr (39:58 minutes) 

BG UC 
1.5 4.2 
:::: 10.2 

::p' 

2.: 
2.1 

f-l 
2:2 

2.4 
2.5 
2.6 
2.6 

::: 

32:: 

:*: 
3:3 
3.4 

3.2 
3:9 

4 
4.6 
4.8 
4.9 

f :‘: 
5.2 

6.: 
6.4 

t-: 
6:6 
6.6 
7.1 
7.6 

Area llF1* Summy 

BGILL 

Total # 44 
Size Range 1.5"-7.6" 
Ave. Length 3.7" 
SO of Length 1.7' 
t Stock Size 24 
# Pwlity Size 
PSO 3: 
CWE #/hr 67 

LH6 
4.2 
5.1 
5.2 
7.3 
9.1 
10.9 
12.5 
13.1 
13.2 
13.9 

14 

WRAP 

2 
4.2"-10.2" 

7.2" 

3 

LME 

11 
4.2"-14.0" 

9.9" 
3.7' 

: 
71 
17 



AREA "H" =.3hr (2O:OO minutes) 

EG No Ucrap, &rap., LHg 

f-Z 
6:s 
6.9 

AreaYIn Sumwy 
BGILL 

Total # 4 
Size Rang2.S88-6.981 
Ave. Leng 5.4" 
SoOfLen 1.7" 
# Stock S 3 
# Quality 2 
PSO 67 
CPUE #/hr 12 



AREA K/J = .56hr (33:50 minutes) 

BG 
2 7:: 

5:: 
8.2 

E 
4.7 

t:: 

::f 

Area K/J Sunnary 
BGILL 

Totat L 19 
Size Range 2.0"-7 3" 
Ave. Length 4.b 
So of Length 1.5" 
# Stock Size 16 
# Quality Size 4 
PSD 25 
CPUE #/hr 34 

UC 
11.7 

Ll4B 
4.8 
12.4 
12.5 
12.7 
12.8 

WRAP UCRAP LM8 
2 

7.2"-8.2" 11.71 5 
4.8"-12.8 

7.7" 11.7" 11.0" 
3.1" 

: 4 

100 70: 
4 2 9 



Area uaIag = .275 hr (16:33 minutes) 

SC EC UC LM6 
5.1 13.0 
6.8 13.7 

AREA I sunnery BGILL BCRAP 

Total x 2 0 
Size Range 5.1-6.8" 
Ave. Length 5.9" 
So of Length 
# Stock Sire 
t Quality Size s 
PSD 100 
CPUE #/hr 7 

UCRAP 

0 

LHB 

I? 
13.0"-13.7" 

13.4" 

: 
100 
7 



ALL AREAS Co&imd(COnfJZNED DATA SET) 

EC 
1.5 784 

a:2 
4; 

LME 
4.2 

1.6 10 4.8 

1.6 
1.7 
1.7 
1.7 
1.9 

2 
2 
2 

2.1 
2.1 

f:l 
f:l 
21 
22’; 
2:2 
2.2 

f :S 
f-t 
2:s 

f:8 

f:X 

I-X 
3:1 
3.1 

::: 
3.2 
3.2 
3.3 
3.3 

::t 
3.6 

3.9 
3.9 

4 

t 
4.5 
4.6 
4.7 
4.8 
4.8 

46:; 
4.9 

5 
5 

5.1 
5.1 
s-2 
5.2 

10.2 
11.7 5.: 

5:i 
5.2 
7.3 
8.5 

5:: 
9s 
10.9 
11.7 
11.8 
12.4 
12.5 
12.5 
12.7 
12.8 
12.8 
12.8 

13 
13 

13.1 
13.2 
13.7 
13.8 
13.9 

14 
14.5 
16.1 
16.2 



6.: 
6.3 

::t 
6.5 
6.5 
6.5 
6.5 
6.5 
6.6 

2.: 
6:6 

2:; 
6.8 

2:: 
6.9 

7 
7.1 

;:: 

ALL AREAS - SIBMARY 
EGILL WRAP 

Total # 107 2 
Size Rang1.5"~8.1" 7.2"-8.2" 
Ave. Lw 4.4" 7.7" 
so of L&l 1.9" 0.5 
It Stock S 69 1 
It Quality 29 1 
PSO 42 100 
CPUE Whr 37 0.7 

WRAP LHB 
4 32 

4 2"-11.7" 
* 9.0" 

4 2"-16.2" 
* 10.9" 

2.9" 3.5" 

: 24 18 
100 75 
1.4 11 











APPENDIX D 

CORPS OF ENGINEERS DATA 



BERTOM AND MCCARTNEY LAKES WATER QUALITY SUMMARY 

INTRODUCTION 

Comparison of pre-project and post-project water quality data shows that some positive trends may 
be emerging. Examination of available data shows improvement in several areas. Flow through the 
rock cuts leading to Bertom Lake seems to be quite good, providing an opportunity for oxygenated 
water to enter the backwater area. Measurable velocities are routinely observed beneath the ice 
within the dredged channels at most locations sampled. This indicates that fresh water is reaching 
the previously isolated areas to where fish tend to move during the winter. Evidence of an 
improvement in dissolved oxygen concentrations at several locations is also apparent. Areas which 
were previously observed to experience low dissolved oxygen concentrations fairly frequently, now 
routinely have acceptable dissolved oxygen concentrations. Results of studies to determine the 
extent of sediment resuspension are not as definitive. In general, it appears that many of the original 
water quality objectives have been met. 

PROJECT OBJECTIVES 

As part of the general goal of enhancing the aquatic habitat within the backwater complex, specific 
water quality objectives were established. These included increasing water exchange between lotic 
and lentic areas and reducing resuspension of fine-grained bottom sediments. Because of sediment 
deposition, some areas within the project site had become isolated from oxygenated, flowing water 
sources. Groundwater interactions further reduced dissolved oxygen concentrations during critical 
periods such as under snow and ice cover. By selectively dredging access channels to these isolated 
areas, it was anticipated that the occurrence of low dissolved oxygen concentrations could be 
avoided. 

Much of the sediment deposited to the backwater complex is very fine-grained and easily 
resuspended by wind-induced wave action. This resuspension greatly reduces water clarity and 
makes for an unsuitable substrate in which aquatic plants can become established. By constructing 
and strategically orienting an island, it was anticipated that some wind-sheltering effect would be 
realized. This would potentially reduce sediment resuspension, improve light penetration, and 
promote aquatic plant growth. Once aquatic plants become established, the bottom would be 
stabilized and thus be less subject to resuspension. 

RESULTS AND DISCUSSION 

Discharge measurements were made at the upstream entrance to Bertom Lake, near the boat landing 
in Bertom Lake and in the flowing channel near site W-M600.3C. Figure Dl shows these locations. 
Measurements were made by the Wisconsin Department of Natural Resources (WDNR); the U.S. 
Geological Survey, Wisconsin District (WUSGS); and the Corps of Engineers (COE). Methods for 
determining discharge followed general procedures as developed by the U.S. Geological Survey. 
Table Dl lists the results of these surveys. 
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